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D -LONDON: HAUGHTON & “COMPANY, io, PATERNOSTER ROW, EC. 


New Van NostRanp, 23, Murray Street, and 27, Warren Street. PARIS: M. BREGUET, 39,0 Quai de 
|  VHorloge; Madame Veuve J. Boyvæau, Librarie Etrangere, 22, Rue de la Banque... 
À. Asner & Co.; 5, Unter der Linden, | 


 NEWALLS PATENT LIGHTNING CONDUCTORS. 


Be Experience , accumulated since the time of Benjamin. Franklin, proves conclusively that a Conductor 
made of Copper of adequate size, is the best of all appliances for the protection of every Sans of 


à 


building from the destructive effects of Lightning. | a 

NEWALL & Co.’s Patent Copper Rope Lightning Conductor, || 

As applied to all kinds of Buildings ond Shipping in all tie of the world with cnvarying success, a 

the most reliable, most effective, and cheapest Conductor 0 red to the public. | a 

It is simple in its application, no insulators being required, #29 it costs only One SmiLLxe per if 

foot for the standard size, which is safe in any storm. 4 

| Sole Patentees of Untwisted Wire Rope. Manufacturers of Iron ‘aud Steel Ropes ‘for Colliery and | 4 


Railway Purposes. Rigging Ropes, Guide Ropes, &c, 
i. Gilt and Silver Cord for Hangirig Pictures. Iron, Steel, and Copper Cord for Clock and Sash Lines, ac. if 


R. NEWALL & Co., LONDON, 130, STRAND, WC. 


5 | LIVERPOOL, Waterloo GLASGOW, 68, Anderston MANUFACTORY, Gateshead- 
| “on-Tyne, | | 


PNEUMATIC BELLS. 


‘Buildings, Mansions, tend Hotels recently fitted with 
stem :— 
H TELS: 
The Central Hotel, Tyne:the Pelican Hotel, South- 
| a La the Railway Hotel, Hunstanton : the Masons’ Hall 
avern, = 


LS 


The inns of Court Hotel, Holborn, i is fitted with Zimdars’ Patent 
| Paeumatic Despateh T ube, and is well worth the. taapection of 
Architects and Hotel Proprietors. 

| PUBLIC. BUILDINGS: 

The Home Office, the Coloniel Office; the Crown been Come the 
| Local Government Board, the Convict Prisons, the 
missioners, the Civil Service, St, Paul's 
.ghester Street ; G. Somers Clarke, Esa: A. Wertheimer, Tia 
Esq.. Regent's Park: the Priory, Malvern ; Grange, near 
a ‘Shifnal ; Street, Eso, 3% Cornhill. 


DA 


GRAYS INN ROAD, W.C. 


“IGHTNING CONDUCTORS, &c., CORBITT, & SPENCER, of 
. Fieme, Manta, AND Wie RoOPEs of every description; Lines, Twines. Copper, Tron, and Steel Cords for 
Sash-lines and other purposes; Giur and Sruver Corp for HANGING Prorvres, Fencing Strand, ‘COPFER Hors 
Ligure "Warehouse : 108, EC. Wow: Gateshead-on-Tyne. 
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contrivanes, and | pastas 
as drawing of a weil 


| with; hower tortue 
Gils by to te lasting, firee things are the Use of 
combined with long re experience, to direct the 
With these means at their command, ADAMS '& have teen able to to results hit 


AUCEINGHAM PALACE, FR “CEARENCE HOU 
| MARLBOROUGH HOUSE, | THE MIDLAND GRAND HO | 
SANDRINGHAM HOUSE, THE NEW ROYAL HOTEL, CARRIAKS, 
Private” "Mansions and Buildings, full’ ‘particulars of which ‘will be supplied, a forwar 
“ELECTR ENGINEERS MARLBOROUGH “WORKS, MARSHALL STREET, GOLDEN SQUARE, 
Bells may bé seen in opération at 57, Haymarket Street, | 
GS NEW PORTABLE MICROSCOPE. 
| MICROSCOPE IN CABINET com jeté, excapting Object. | 


‘motions for eentteing, Piane and Concuve Mirrors on jointed 
arm. A and B Eye-pieces, and Stand Condenser for 
iamination. By a nove: ment the bod 
Microscope turns on a joint, and packs parallel with the 
the Stand without detaching any portion of the instrument, 
and the Stand also folds in a novel manner. - When in tree 
thé Instrament bas a handsom y ma. ,and it is as steady 
ge Btand of: the ordinary Outside of 


JOHN BROWNING, 


3 ‘Optical and Physical Instrument Maker to the 


63, STRAND, LONDON, wc. 


| Hlustrated Catalogues Microscopes, Siz 


w 


Le 
: 
4 
: 
. 
|! 
2 


TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Special Loan Collection of Scientific 
Apparatus .. 


On Measurement of the Electric Force 


On Damping of Oscillating Magnetic 
Needles with Non-Magnetic Discs... 174 

| Voltaic Electricity; By Professor Tyn- 


Vor. IV. JUNE 15, 1876. No. LXXXI, 
CONTENTS. | 
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Our Telegraphic Communications in Groves’s Improved 172] NOTES 17 
case of War .. serres TOD | Block Signalling ss sors 172 | PROCEEDINGS OF SOCIETIES :: 


The Institution of Civil Engineers 178 
| 299 


Reviews... 


TO INVENTORS. 


essrs. BREWER and JENSEN, British, Foreign 
and Colonial Patent Agents. give prompt personal attention 


Lane, W.C. Established 1844, : 


PATENTS. PATENTS. | 
RorERTsOoN, BRoMAN and Co., (established 


50 years) continue to obtain Patents for Inventions. Pam- 
hlet, containing special advice, gratis or by post. 166, Fleet 
Street, London. 


TELEGRAPH CONTRACTORS (Home or 


Foreign) can be supplied with every description of Cabinet 
Work, at WM. M. FOXCROFT’S TELEGRAPH CASE 
MANUFACTORY, 54, Compron Street, CLERKENWELL, E C. 
Single and Double Needle Instiument Cases, Disc Cases, Morse 
Boards, and Bell Cases always in Stock. Teak Cases for Station 


Clocks made to order. Ténders given. : 
O & F. H. VARLEY, Engineer Contractors, 
* Mildmay Park Works, Mildmay Street, Highbury, N., 
Manufacture Improved Morse Inkwriters, Duplex Instruments, 
Double Current Keys, Relays, Resistance Coils, Galvanometers, 
all description of Testing Apparatus for Submarine and Land 
Lines, Block Signalling Instruments, Batteries and Stores. Con- 
tracts entered into for Construction and Maintenance of Tele- 
graph Lines. 


BLOCK TELEGRAPHS AND ELECTRIC 
INTERLOCKING SIGNALS. 
TYER & COMPANY 


Respectfully invite the attention of Railway Directors, Managers, 
and Engineers to their important improvements in “ Block”? 
Telegraphs, especially to their new system (Patent 2874, in con- 
unction with Messrs. Saxpy & FARMER), inspected and improved 
y Captain TyLer, on behalf of the Board of Trade. By the use 
of this appliance a signalman, who receives a telegraphic indica- 
tion of a line blocked from the signalman in advance, cannot 
possibly give a contrary signal upon the outside semaphore to 
the engine-driver. - | 
“Such is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 
advance upon the ordinary block system.”— Zhe Times. 
Office and Works—4, OLD STREET, GoswELL Roap, LONDON. 


H. M. CAPNER, Manufacturer of Electrical- 


_., Galvanic, and Philosophical Apparatus of every De- 
scription.—20, Northampton Square, Clerkenwell, E.C 


STONE, Mathematical Instrument Maker 
to the trade, 44, Gloucester-street, Bloomsbury. 


to all matters entrusted to them.--Office for Patents, 33, Chancery © 


— 


 GRIFFIN'S CHEMICAL HANDICRAFT, 


A Classified and Descriptive Catalogue of 


CHEMICAL APPARATUS, with copious Explanatory 
Notes. Bv Joux J. GRIFFIN, F.C.S. In demy 8vo., 47æpp., Illus- 
trated with 1.600 Woodcuts, price 4s. bound in cloth; postage 7d. 
. Second Edition in preparation, entirely revised, and contain- 
ing many additional cuts and descriptions of Modern Apparatus. 
ke prices have been materially reduced in nearly all cases. It is 
the largest, most complete, and cheapest list of chemical appara- 
tus ever published. À temporary price list quoting reduced prices 
is now ready, price rs. | 

JOHN J. GRIFFIN & SONS, 22, GARRICK STREET, 
LONDON. W.C. | 


MESSRS. H. A. HARBOROW & H. SPAGNOLETTI, 


Electric Telegraph Engineers, 


CONTKACTORS, AND MANUFACTURERS, 


4, Circus Street, Marylebone, W, 5 
Makers of Block Instruments, Single and Double Ncedl 

Instruments, Coils for same with Induced Needles. Lines con. 
structed and maintained. Batteries of every description. Elec- 
tric Bells, Indicators, Thief and Fire Alarms for private houses, 
banks, hotels, warehouses, &c.. &c. Lightning Conductors, All 
kinds of Electrical Mining Apparatus. H. and H. S. draw 
attention to their Bells, &c., especially adapted fcr mines. 
Models made. Experiments carried out.—4, Circus Street, Mary- 
lebone. London, a | 


Thermo-Electric Generator Company, Limited 


Lonpon—27, New Street, Cloth Fair, Aldersgate Street, 
Close to Aldersgate Railway Station. 
ParRIs—86, Boulevard de Courcelles. 

M. CLAMmonp, the inventor, has received, at the Annual Meeting 
of La Societe d’Encouragement pour L’Industrie Nationale, on 
the 25th June, 1875, its Grand old Medal, in recognition and 
appreciation of the value of his important discovery. 

The following are some of the purposes to which this system is 
adapted, viz.— | 

Electro-plating and Electrotyping; Deposition of 
Metals and Chemical Analysis; Production o ‘Light; orpedoes, 
and other Naval and Military Requirements; the Laboratory 


and Lecture Room ; Hospital and Surgical Practice, and Baths ; 


Electric Clocks and Bells; Mining. | 
For Prospectus and all infurmation address as above. 


Tisley and- Spiller, Opticians. 
172, BROMPTON ROAD, S.W. ; 

Tisley’s Improved Dynamo-Magneto-Electric Machine, £21, 
Ozone Generator, with Cooling Apparatus, 21s., and £3 Table 
Polariscope, with rotating Double-image Prism, Spectroscope, 
&c., as arranged by W. Spottiswoode, Esq., Tr. R.S., for the 
analysis of polarised light; packed in mahogany case, £26. 
Pocket Spectroscope, with tew Slit Adjustment, Lt ss.; Table 
ditto, from £6 10s.; Tisley’s Pendulum Apparatus, complete, for 
drawing Lissajous’ Figures; packed in deal cabinet, 414 14s.; 
Specimen curves drawn on card, post free, per dozen, 3s. ; ay 
traced on blackened glass for the Lantern, per slide, 3s. 6d.: 
De la Rue’s Chloride of Silver Batteries. (See NATURE, April 
2oth, 1875.) Trays of 20 cells each, with silver charge, £3; the 
New Medical Battery with modified De la Rue’s Cells; very 
portable and of great power .20 cells, £7 7s.; Ditto ditto, 40 
cells, £12 12s.; Ditto, ditto, 60 cells, £18 18s. Crooke’s 
Radiometer, £2. 
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Crown 8vo., cloth bevelled, with numerous Diagrams, 15s. 


MANUAL TELEGRAPH CONSTRUCTION: 


Comprising Telegraph Engineering, Organization, and Maintenance. 


By J. CHRISTIE 


Doucias, East India Government Telegraph Department, Society of Telegraph 


Engineers, &c. | 


Mr. Douglas has ably supplied an existing want . . . . the subject is treated with great 


clearness and judgment.”—Engineering. 


“The amount of imformation given is such as to render this volume a most useful guide to any one 


engaged in any branch of Electric-Telegraph Engineering.” —Athenaum. 


Lonpon: CHARLES GRIFFIN 


& COMPANY, 10, 
COURT. 


STATIONERS’ HALL 


RUPTURES—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 


Is allowed by upwards of 500 Medical Men to be 
the most effective invention in the curative treatment 
_ of HERNIA. The use of a steel spring, so hurtful 

, in its effects, is here avoided, a soft bandage being 
A\\\ worn round the body, while the requisite resistin 
pores is supplied by the MOC-MAIN PAD an 

ATENT LEVER, fitting with so much ease and 
closeness that it cannot be detected, and may be worn 
during sleep. A descriptive circular may be had, and 
the Truss (which cannot fail to fit) forwarded by post, 
on the circumference of the body two inches below 
. the hips being sent to the Manufacturer, 


MR. JOHN WHITE, 228, PICCADILLY, LONDON. 


Sea Price of a single Truss, 16s., 21s., 26s. 6d., 31S. 6d., 


Postage free. Double Truss, 31s. 6d., 425., an: 52s. 6d., Postage 
free. An Umbilical Truss, 42s. and 52s. 6d., Postage free. 


Piccadilly be made payable to JoHn Wuirte, Post-office, 
| NEW PATENT 
ELASTIC STOCKINGS, KNEE CAPS, & . 


For Varicose Veins, and all cases of Weakness and Swellin 
of the Legs, Sprains, &c. They are Porous, light in texture, an 
inexpensive, and are drawn on like an ordinary stocking. Price 
from 4s. 6d., 7s. 6d., 10s., to 15s. each, Postage free. 


JOHN WHITE, MANUFACTURER, 228, Piccapitty, LONDON. 


PHOTOGRAPHY 
Me INS (Rapid Dry Process). 

| | | Previous Knowledge not necessary. 
is No Chemicals required in the Field. 


| Jourists’ Pocket Camera and Slides, 

GES for Plates, 4 by 31. Lens, Patent Fold- 
lo | ing Stand, Chemical Laboratory, and 
every requisite, 

PRICE COMPLETE, £8 8s. 

| Full particulars and instructions free 


Post, or Practical Lessons free 
the Premises. Sensitive Plates, 4s. per doz. mit 


WRATTEN AND WAINWRIGHT, 


MANUFACTURERS, 
38, GREAT QUEEN STREET, LONG ACRE, 
LONDON, W.C. 


ELEGRAMS.—The Oriental Telegram Com- 
pany, 140, Leadenhall Street, is the only Company or 
Agency authorised to use the registers and agents ot the Oriental 
Telegram Agency (Limited) in liquidation. This authority is 
direct from the liquidators of that agency, and messages for all 
parts are received as heretotore at the offices of the Compan 
140, Leadenhall-street, and forwarded with the utmost despatch’ 


OLto Rocus, Manager. 


_ Second Edition, price 10s. 6d! 
ABC TELEGRAPHIC CODE. 


Code Words not exceeding ro letters. Cyphers not exceeding 

s letters. (SIMPLICILY, ECONOMY, AND SECRECY), 

Simplicity and Economy, palpable ; Secrecy absolute, Specially 

adapted for the use of FINANCIERS, MERCHANTS, SHIP- : 

: OWNERS, BROKERS, AGENTS, &c. (See opinions of the 

Press.) Nearly a hundred papers testify in the highest term, 

possible to the thorough efficiency and completeness of this 
work. 


EDEN FISHER, 50, LOMBARD STREET, EC. 


TOWNSON AND MERCER 


(LATE JACKSON & Townson), 


Wholesale and Export Dealers and Manufacturers of 
CHEMICAL AND SCIENTIFIC APPARATUS, Graduated 
Instruments, Pure Chemicals, &c., for Analysis. and the general 
Laboratory Use of Manufacturers, Mines, Universities, Schools, 
&c., 89, Bishopsgate Street Within, London. Sole Agents for 
Prof. Wanklyn’s Test Solutions for Water Analysis. Illustrated 
Catalogues post free on receipt of 3 stamps. 


(AEOLOGY.—Elementary Collections to illus- 
trate the new edition of Lyell’s ‘* Students’ Elements of 
Geology,’’ and facilitate the important study of this science, can 
be had at 2,5, 10, 20, 50, to 1000 guineas. Also single speci- 
mens ef Rocks, Minerals, Fossils, and recent Shells. Geological 
Maps, Hanimers, all the recent publications, &c., of J Tennant, 
Mineralcgist to Her Majesty, 149, Strand, London. Practical 
Instruction is given in Geology and RUMEMONY OF Professor 
Tennant, F.R..G.S., at his residence, 149, Strand (W.C), 


BROWN, LENOX, AND CO, 
MILLWALL, POPLAR, E., 


AND 
8, BILLITER SQUARE, LONDON, E.C., 


MANUFACTURERS OF 


Telegraph Buoys of all descriptions, Grapnels, Centipedes, 
Mushroom Anchors, Couplings for Grapnel Ropes, Chains of all 
sizes, Shackles, Swivels, &c. 


Patent Pulley Blocks and Sheaves. Chain Cables and Anchors 
of all kinds and sizes. 
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TELEGRAPHIC COMMUNICATIONS 
IN CASE OF WAR. 


ALTHOUGH political affairs look less gloomy than 
they did a fortnight ago, they seem sufficiently un- 
settled to cause us to reflect a little on our means 
of telegraphic communication with India, our 
colonies, and our various outlying stations, in the 
event of war. At present half the telegraphic 
traffic to India goes vid the Indo-European Com- 
pany’s line through Russia and Persia, and thence 
_ by the Persian lines and our Government Persian 
Gulf cable to Kurrachee ; this line would of course 
in case of war with Russia be instantly closed to 
us. 
allies, or neutral, we should still have, besides the 
Eastern Company’s system, the lines through 
France, Italy, and vid the Otranto and Vallona 
cable and the Turkish lines to Constantinople, 
thence down the Asiatic Turkish line to Bagdad and 
Bussorah, and thence by Persian Gulf cable to 
India. 

In the case of France and Italy bot closed to us, 
we should still possess the Eastern Company’s lines ; 
these are duplicate as far as Egypt, one of these lines 
touching in Spain and the otherin Portugal. From 
Egypt the line is at present single to Aden, and 
from Aden to India. These two sections are about 
to be duplicated, but in case of interruption before 
this is effected there would still be a route from 
Egypt by the Egyptian and Candia cable, and 
thence to Rhodes and on to the coast lines of 
Asiatic Turkey through Smyrna to Constantinople, 
and thence down the Turkish line to Bagdad and 
Bussorah. There is yet another route from Egypt, 
shown on the map by a line from Cairo joining the 
Constantinople and Bagdad line at Diarbekr. All 
these Turkish lines would become, therefore, im- 
portant links under certain circumstances; but we 
fear they would require considerable attention from 
an English staff before they could be depended on, 
The line from Constantinople to Bussorah was 
constructed under English supervision, and was 
well insulated, but we have little doubt that since 
the traffic has been diverted from it, first, by the 
Indo-European Company’s line, and then by both 
that line and the Eastern Company’s cables, it 
has very probably fallen into a wretched state of 
organisation as regards the staff and its administra- 
tion. It would be well if our Government pressed 
the Turkish Government for the inspection of these 
lines in good time. 

As regards our more distant colonies in the East, 


for all places east of Rangoon we are dependent | 


places east of -Rangoon, and this is at present 


In the case of France and Italy being our 


position as regards our telegraphic communica- 


on—first, the Madras-Penang cable, and secondly 
on the Russian land lines to Wladimostoch, and 
thence by the Great Northern Company’s cables to 
Shanghai and Hong Kong, which is joined to 
Singapore by the cables of the Eastern Extension 
Company. In the case of war with Russia we 
should therefore be dependent entirely on the 
Madras-Penang cable for communication with all 


broken down. The Eastern Extension Company 
have, however, very wisely determined on laying a 
cable from Rangoon to Penang, which will thus 
form an alternative route through the Indian land 
lines between Bombay and Singapore. As re- 
gards Australia and New Zealand, we are depend- 
ent at present on single lines, and that between — 
Singapore and Australia is interrupted by the 
breakage of the Java-Australian cable. 

We are, at any rate, in a far more satisfactory 


tions than when war broke out in 1856. Wehave 
a system of cables which, when in full working 
order throughout, gives us a line independent of 
all foreign soil but Egypt—for Spain and Portugal 
could on a push be cut out of circuit by a sea | 
deviation—between England and Singapore, touch- 
ing at our important military stations of Gibraltar; 
Malta, and Aden; whilst as regards Australia and 
New Zealand the line only touches on a Dutch,and 
as regards China on a French colony. Lookinga _ 
little further, however, at such an extreme case as 
that suggested in “ Edward the VII,” namely, the 
Russians in Turkey and Egypt, we should be cut 
off entirely from India, and this makes it desirable 
ina strategical view that the Cape colonies should 
be connected with St. Vincent (Cape de Verde 
Islands) on the west, and Aden on the east, which 
would make us independent of Egypt. It will be, . 
no doubt, some time before this is accomplished 
even in one direction, but the importance of the 
line in an Imperial point of view should at least _ 
have some weight with Government when asked 
for reasonable assistance towards such a desirable 
work as telegraphic communication with the Cape, "_ 
a work which seems, in spite of the most strenuous 
efforts of all the telegraph contracting firms, to be 
beyond the power of private enterprise, unsup- 
ported by Imperial aid, to float. 


SPECIAL LOAN COLLECTION OF 


SCIENTIFIC APPARATUS. 
IT. 


THE various apparatus for the application of 
electrical principles to practical purposes embraces 
a very large and interesting collection of tele- 
graphic apparatus, of which many special collec- 
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tions illustrate the history of electric telegraphy, 
and to this especial portion of the Exhibition we 
propose now to direct our readers’ attention. 

No. 1,652.—Electric telegraph, original apparatus, 
as it was made under the direction of its original 
discoverer, H. Sommering, in Munchen, 1809. 

No. 1,653.—The Volta’s pile, then used for the 
above, together with the 10 original silver and 10 
original zinc plates. 

No. 1,654.—The original conducting wire, as it 
was made under the direction of the discoverer in 
1809-1811, and tested in the Isar. 

The plan of Sommering’s was the first telegraph 
instrument where signals were made by the use of 
the voltaic pile, and the signals were observed by 
the evolution of gas. At the receiving station, in 
a narrow vessel of water, thirty-five small glass 
tubes, each containing a gold wire were arranged, 
and from each point an insulated wire was led to the 


forwarding station; the tubes were marked with | 


letters of the alphabet, nine with numerals, and 
one with a zero. The decomposition of the water, 
and the evolution of hydrogen at the gold point 
on the passage of a current denoted the required 


signal. 


In 1816 the late Sir Francis Ronalds invented 
his telegraph, and erected a considerable quantity 
of wire in his garden at Hammersmith. He 
employed frictional electricity and only one wire, 
and the divergence of pith balls before a rotating 
dial displayed the required signal. A model of the 
instrument is exhibited, and also a specimen of 
the insulated underground line he used in his 
garden. This exhibit becomes of great interest, 
when it is remembered that he observed that 
“induction ” took place, and he foresaw the effect 
of ‘retardation ” on underground wires. 

We next come (1,609) to the important improve- 
ment by Baron Schilling, in 1832, which was the 
first needle telegraph invented. This was con- 
structed of a certain number of platinum wires 


insulated and bound together with silk cord, which 


set in motion by means of a key connected with a 
voltaic pile five magnetic needles placed vertically 
in the centre of a coil. 


At No. 1610, we find the Electric-Magnetic Tele- : 


graphic apparatus of Gauss and Weber, of Gottin- 
gen, made and used from 1833 to 1838. A magnetic 
needle was enclosed in a coil of 3,000 feet of wire 
and motion was given to it by a magneto-electric 
machine. The needle could be deflected in either 
direction by means of a commutator, and with the 
aid of a lens its movements could be observed. 


_ The machine for producing magñeto-electricity is 


deserving of great attention, and the receiving 
instrument becomes of the greatest interest when 
it is considered that it was the original of the now 
well-known reflecting mirror and needle. The line 
erected for the purpose of working these instru- 
ments was about 9,000 (Prussian) feet, and it con- 
tinued in working order for many years. 

No. 1611, ** Electro-Magnetic Telegraphic appa- 
ratus of Steinheil, in Munchen, in 1837.” Only 
one wire was employed in this instrument, andthe 
signals were transmitted either by sound or by an 
alphabet of dots printed on a strip of paper; the 
earth circuit was also employed, and magneto- 
electricity as the generator. The sounds were 
obtained from two bells of different notes placed 
near the needles, and the record was made on 


— | 


paper moved by machinery in front of the 
needles. 

In the same year, 1837, we have the production 
of the Cooke and Wheatstone five-needle tele- 
graph, which was successfully worked between 
Euston and Camden, on the 25 July of that year. 
A specimen of the underground wire used for the 
purpose (1680) is exhibited. 


A large exhibit of apparatus is made by the 
Postmaster-General (1508 to 1523), and gives the 
history of the Cooke and Wheatstone needle tele- 
graph very completely. In the earliest needle instru- 
ments the “ letters are indicated by the convergence 
‘of two needles. The five line wires required 
‘ for the instrument were inserted in grooves in a 
‘ triangular piece of wood ( 1680), and laid under- 
‘“ ground.” Amongst the needle instruments are 
Highton’s needle (a horseshoe or circular magnet 
within a circular coil), and Henley’s magneto- 
electric instruments, the needle only moving one 
way. But, perhaps, the most interesting of all 
the instruments are the pair of historical instru- 
ments (1681) which were used on the line between | 
Paddington and Slough. These instruments re- 
placed the old five-needle at first used on this 
line. 


The instruments bear the following labels : —‘ On 


‘ January ist, 1845, the following message was 
‘ sent by this Instrument from the Slough Station. 


“ A murder has been committed at Salt Hill, and 


‘ the suspected murderer was seen to take a first- 
‘“ class ticket for London, by the train which left 
‘ Slough at 7°45 p.m. He was in the garb of a 
‘quaker, with a brown great coat on, which 
‘ reached nearly down to his feet ; he isin the last 
‘ compartment of the second first-class carriage.” 
The following reply was received by this instru- . 
ment :— | | 


‘ The up train has arrived, and a person an- 
‘ swering in every respect the description given by 
‘telegraph came out ofthe compartment. Pointed 
“the man out to Sergeant Williams. The man 
‘got into a New Road Omnibus, and Sergeant 
‘ Williams into the same.” 


It has been often supposed that it was a five- 
needle instrument which was used for this purpose, 
but there can be no doubt that the two double-needle 
instruments now exhibited are those which led to 
the apprehension and subsequent hanging of 
Tawell, the murderer. The success of the mes- 
sage was almost marred by the impossibility of 
sending the letter Qin quaker, the clerk making 
kw as the signal, which was not for a long time 
understood. In the same year the line was opened to 
public inspection, and the following interesting 
hand-bills were distributed :— 


Under the Special Patronage of Her Majesty 


Prince Albert. 


GALVANIC & MAGNETO 


ELECTRIC TELEGRAPH, 
GT. WESTERN RAILWAY. 


The Public are respectfully informed that this interest- 
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ing & most extraordinary Apparatus, by which upwards 
of 50 SIGNALS can be transmitted to a distance of 
280,000 MILES in ONE MINUT¥. 
May be seen in operation, ee excepted), from 9 till 8, 
a e 


Telegraph Office, Paddington, 
AND TELEGRAPH COTTAGE, SLOUGH. 


ADMISSION 1s. 


66 This Exhibition is well worthy a visit from all who love to see thé 
wonders of science.’ —MOoRNIKG Post. 


Despatches instantaneously sent to and fro with the most con- 
fiding secrecy. Post Horses and Conveyances of every descrip- 
tion may be ordered by the Exrctric TELFGRArH, to be in 
readiness on the arrival of a Train, at either Paddington or 
Slough Station. 


The Terms for sending a Despatch, ordering Post Horses, 
| &c., only One Shilling. 


N.B.— Messengers in constant attendance, so that communica- 
tions received by Telegraph, would be forwarded, if required, to 
any part of London, Windsor, Eton, &c. _ 


THOMAS HOME, Licensee. 
G. NURTON, Printer, 48, Church Street, Portman Market. 


THE WONDER of the AGE!! 
INSTANTANEOUS COMMUNICATION. 


Ucder the special nr. à se Her Majesty & H.R.H. Prirce 
ert. 


THE GALVANIC AND ELECTRO-MAGNETIC 


GT. WESTERN RAILWAY. 


May be seen in constant operation daily (Sundays excepted) from 
9 till 8, at the 


Telegraph Office, London Terminus, Paddington 
‘and Telegraph Cottage, Slough Station. 


An Exhibiti n admitted by is numerous visitors to be the 
most interesting and ATTRACTIVE Of any in this great Metropolis. 
In the list of visitors are the il'u-trious names cf several of the 
Crowned Heads of Europe, and nearly the whole of the nobi ity 
of Exgiand. 


* This Exhibition, which has s? much «excited Pablic attention of late, 


is weli worthy a visit from all who love to see the wonders of science.”’ 
—Mornina Posr. 


_ The Electric Telegraph is unlimited in the nature and extent of 
its communications; Ly its «extraordinary agency a person in 
London could converse with another at New York, cr at aby 
o:her place, however distant, as easily and nearly as rapid.y as if 
both parties were in the same room. Questions proposed by 


= 


Vi. itors will be asked by means of this apparatus, and answers | 


thereto will instantaneously be returned by a person 20 mi'es off, 
who will also at their request, ring a bell, or fe a cannon, in an 


incredib'y short space of time atter the signal for his d ing so 
has been given. 


The Electric Fluid travels at the rate 
of 280,000 Miles per second. 


_ By its powerful agency Murderers have becn aoprehended (as 

in tre laie case of Tawell),— Thieves detected; and la-tly, which 
is of no little importance, the timely assistance of Medical aid 

2 pam procured in cases w..ich otherwise would have proved 
atal. 

The creat national importance of this wonderful invention is so 
well knowa that any further allusion here, to its merits, would be 
superfluous. 

N.B.—Despa‘che: sent to and fro with the most confiding secrecy. 
Messengers in constant attendance, so that communications re- 
ceived by Telegraph would be forwarded, if required, to any part 
of London, Windsor, Eton, &c. 


ADMISSION, ONE SHILLING. 


T. HOME, Licensee. 
NURTON, Printer, 48, Church Street, Portman Market, 


The capture of the murderer brought the tele- 
graph into such prominence that the experiment 
became a signal success, and in the following year, 
1846, the Electric and International Telegraph 
Company was incorporated, and they began with 
an improved form of double-needle instrument. 


ON MEASUREMENT OF THE ELECTRO: 
MOTIVE FORCE OF INDUCTION. 


A MEMOIR on the subject, by M. Donati, appears 


in a recent number of Jl Nuovo Cimento. We have 


to note first the measuring apparatus, and next the 
experiments made with it. 
The apparatus is a torsion balance, reminding 
one at once of that of Coulomb and of Thomson’s 
scale electrometer; it appears to stand about mid- 
way between these two in point of sensibility. The 
points where there are differences of potential are 
put in communication with a condenser, which 


the author endeavoured to render as unvarying as 


possible; you then separate the plates, and put 
one of them in communication with the two balls 
of the torsion balance. From the impulsive de- 


| flection is deduced the charge, by means of a 


table of correspondence, obtained by examining 
previously to what initial deflections correspond 
the differences of potential (known by Ohm’s law) 
of the different points of a conducting wire tra- 
versed by a constant current. a 

This apparatus then serves to verify, in open 
circuit and by electrostatic measurements, the 
already known laws of induction, viz., that the 
electromotive force of the induced current is pro- 
portional to the number of turns of the induced 
spiral (if all the turns may be considered as alike) 
to the velocity of the movement to which the in- 
duction is due, and to the intensity of the inducing 
current when the induction is electrodynamic. A 
pendulum carries, in its motion, the induced 
spiral; it is connected with an interrupter, con- 
structed and used by M. Felici, and meant to 
suppress, at a given moment, the communication 
between the induced spiral and the condenser. A 
particular arrangement serves at the same moment 
to measure the velocity of the movement. The 
charge of the condenser corresponds to the value 
of the electromotive force at the moment of the 
interruption. The author verifies, indeed, that with 
his condenser, and the circuit he employs, not 
more than 7,'55 of a second is necessary for equili- 
brium to be established. In fact, the verification 
of the laws referred to is quite satisfactory. 

M. Donati next studies the variation of the 
magnetism in a mass of soft iron serving as the 
core of an inducing bobbin. ‘This core is not 
magnetized or demagnetized instantaneously ; to 
the closure or opening of the circuit, and to the 
temporary variations of its magnetism, correspond 
proportional variations of electromotive force in 
the induced spiral. The latter is moved in the 
way mentioned above. The variation of the mag- 
netism may be represented by an expression of the 
form— 


But this expression rather gives the sense of the 
phenomenon than shows its nature. The effect 
measured is, indeed, rather complex. Further, 
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these electromotive forces measured correspond 


to the variations of electro-magnetic potential of 
the core in the induced spiral; and to deduce from 
them the variations of the magnetism itself, or 
rather of its potential function, it would be neces- 
sary to know the distribution of the magnetic 
masses, and to take into account another fact 
little known, studied in another work of the 
author’s, the movement of propagation of mag- 
netism in the mass of soft iron. 


GROVES’S IMPROVED RHEOSTAT. 


Tuts instrument, which is shown by the Figure, 


In order to be able to note the number of turns 
of wire on either side of the pulley, thé top of the 
frame of the latter slides along a graduated scale 
which is marked with divisions corresponding to 
the turns of wire on the cylinder. ee a 

The whole instrument is enclosed in thick glass 
slides and top, so as to exclude the dust and damp. 

The great advantage of the instrument over the 
original form of Wheatstone and the later one of 
Jacobi is that, as regards the former, both resist- 


‘ances on either side of the pulley are available at 


once, and as regards the latter, much better contact 


is made and maintained than when the simple edge 


of a wheel is used to press against the wire wound 
on the cylinder; for in Mr. Grove’s instrument half 


| 


I 


tii 
LE 


consists primarily of a cylinder of hard wood or 
ebonite on which a screw thread is cut. In the 
groove formed by this screw thread a wire of brass 
or German-silver is wound, the ends of which are 
fixed at the terminations of the cylinder and are in 
connection with the axes of the latter. Springs 
which press against these. axes continue the con- 
nection on to terminals fixed to the case of the 
instrument. | | | 

One of the turns of wire passes over a metal 
pulley, whose diameter is equal to that of the 
cylinder.’ This pulley runs on a metal axis, which 
is tapped with a screw thread from end to end. 
The pitch of the screw being made the same as 
that on the cylinder, by turning the handle attached 
to the latter, the position of the turn of wire can 
be shifted to any position on the cylinder, thereby 
altering the proportionate quantity of wire on either 
side of the pulley. 

In order to keep the turn of wire at a continual 
tension, the axis on which the pulley turns is 
hinged at one end, the other end being kept con- 
stantly pressed upwards by means of a light spring. 

To prevent overwinding, small levers are placed 
at each end of the instrument. The lower ends of 
these levers being moved forward when the pulley 
presses against their upper ends, come in the way 
of projecting pieces of metal fixed to the ends of 
the cylinder, and thereby preventit further turning. 

The frame of the pulley is connected by means 
of a long spiral of wire, with a third terminal fixed 
to the base of the instrument, good connection 
being kept up with the pulley by means of a spring 
fixed to the frame of the latter pressing against its 
periphery. | 


the circumference of the pulley is embraced by the 
urn of wire. | 

To use the instrument for simply adding a resist- 
ance in a circuit, the middle and one of the end 
terminals would be used, and to use it for the pro- 
portional parts in a Wheatstone-bridge, all three 
terminals would be called into requisition, the bat- 
tery being connected to the middle terminal, and 
the galvanometer and other resistances to the other 
two. | 

For use with the Wheatstone-bridge, the instru- 
ment possesses many advantages over ordinary 
resistance coils, as it can be adjusted to bring the 
needle of the galvanometer to zero very much more 
quickly and to a greater degree of nicety than with 
the ordinary resistance coils. This rapidity of 
adjustment is very necessary in testing for faults 
in submarine cables. For the duplex telegraph 
system it would also be of great service. 

In the instruments usually made, there are 260 
turns, each having’a resistance of about 1 ohm, 
but they can of course be made to suit any require- 
ment. | 

Mr. Groves, of 89, Bolsover Street, is both the 
manufacturer and inventor of this instrument, 


which was much approved of by the late Sir 
Charles Wheatstone. 


BLOCK SIGNALLING. 


(Continued from page 131.) 


SELECTION OF INSTRUMENTS. 


In making a selection of the form of instrument, 
independent of the electrical and mechanical prin- 
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ciple being correct; the requirements it is neces- 
sary the system should fulfil for railway purposes 
should be borne in mind. The simplest form for 
manipulation compatible with safety may form a 
second consideration. The first cost and charge 
for maintenance and ready replacement may well 
form a third. 

As a fundamental principle, the agency which 
produces the clear signal shouldbe active during such 
time as such signal is required to be rendered. This 
cannot be secured with single wire systems, but 
where there are three wires it can, and should 
always be so arranged. The danger signal may be 
produced by gravity. It is even desirable it should 
be, not only for the sake of economy in the battery 
power, but because then any interruption of the 
wires will present this signal. The utmost harm 
a danger signal can produce is the detention ofa 
train. It is better that a train should be detained 
than that, through doubt, error, or uncertainty, risk 
may beincurred. Block signals require but two indi- 
cations—clear and danger. Other signals, as for 
instance, a midway signal to indicate that the wire 
is broken or the instrument out of order, is super- 
fluous, and likely to encumber the mind of the 
man who has to work the instrument. 

It should be impossible after the instrument has 
shown line blocked tor it to show line clear, except 
by the joint action of the signalmen at either end 
of the section. | 

In no case should the signalman at the station 
at which the blocked and clear signals are shown 


be able to alter such signals, but they should: 


always be under the control of the signalman in 
the direction in which the train is proceeding. 

The motion required for giving the signals clear 
and blocked should be as nearly as possible in ac- 
cordance with that required for actuating the out- 
door signals ; but in any case, the means for ren- 
dering them should not be so alike that a mistake 
may occur in moments of emergency or haste. 

No system in which the clear signal can be pro- 
duced by lightning or contact is safe. 


A record of the position of the signal at the dis- 


tant stations is highly desirable. When produced 
automatically, as in Preece’s three-wire system, it 
is safest, but failing this, it should always be the 
result of a signal from that station and not that of 
the outgoing current. _ 

The signals should be visible, and confirmed by 
_ the bell signal. . 

| : REGULATIONS. 


Every signal-box should be provided with a 
* Train Signal-book,” in which should be entered 
all up and down trains under their respective col- 
umns ; giving the description of train; the time it 
is signalled ; the time the line is blocked ; the time 
it is cleared. For single lines, as the blocking is 
in advance as well as in the rear of the train, dou- 


ble columns giving similar information wiil be 


required. All entries should be made direct into 
the book and no erasures allowed. Where an 
erroneous entry is made, the pen should be drawn 
through it sufficient to show that it is crossed out, 
but not so as to obliterate it, as it may be required 
for reference. The time at which an “ obstruction” 
and its ‘ clear” signal is given should be shown 
under its respective head—that is the line which it 
obstructs. When signalmen change duty, a line 


should be drawn across the book. The signalmati 
going off duty should sign his name above this line. 
with the time at which he’ hands the signals over 
to his mate, accompanied by the remark “ off duty.” 
The signalman who succeeds him should sign hig 
name under the line, with the time he takes on and 
the words “ on duty.” This book should be in- 
spected by the station agent, the inspector, or other 
officer, whose post is to see the duties of the sig- 
nal-box properly carried out, every day or twice a 
week, as may be convenient for the disharge of 
such duties. It should be signed by him as an in- 
dication that he has inspected the entries and the 
working of the signals. | | 

All signalling instructions should give a short 
description of the use of the instruments to be 
employed, so that those who have to work them 
may understand their several uses. | 

Every train or engine must be signalled in its 
progress between station and station, or signal- 
box and signal-box, in accordance with a bell 
code-and the mode of working the instruments so 
as to produce the blocked and clear signals. 

No release from duty should be allowed till the 
all clear signal for the last train to be signalled 
— received and entered in the train signal 

ook 

It should be the duty of the station agent or 
inspector to see that a competent person is al- 
ways in the signal-box half an hour before the 
arrival or departure of the first train. | 

The all clear signal should not be given until the 
station at which a train has arrived is actually 
clear and ready to receive another train on the 
same line. Nor should it be given in any case 
until the tail lamps of passenger trains, and the 
break-van of goods and ballast trains have been 
seen. This isto provide against danger in case 
any portion of the train may have become detached. 

No second train or engine must ‘be allowed to 
follow on the same line of rails until that pre- 
viously in the section has been signalled clear. 
_ The out-door signals should be worked in 
periect consonance with the electric signals, except 
at junctions and other special points, where special 
instructions should be in force. . 

When an electric signal stands at danger longer 
than is usual, signalmen should act with the 
greatest caution, and not hesitate to stop any 
following train. If it still continues at danger for 
an unusual time, the attention cf the signalman 
may be directed to it by sounding the bell, when if 
it is still required to remain so he should give the 
obstruction bell signal. If he does not answer, the 
instrument may be considered out of order, and 
the engine driver ordered to ‘“ proceed with 
caution, the block signals being out of order.” _ 

Again, when a “departure” signal has been 
received and, the train does not arrive in due course, 
all trains proceeding in the opposite direction 
should be stopped and the driver cautioned, as pos- 
sibly an accident, fouling the other road, may have 
occurred. 

Shunting and crossing operations should only 
be carried on under the protection of the ‘ block,” 
that is, the sections fouled by the shunting should 
be blocked against approaching trains. This is 
usually effected by an ‘ obstruction” signal—a cer- 
tain number of beats on the bell, accompanied by 
the placing of the signal for the road in question 
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at ‘ blocked.” This signal is removed again when 
the shunting is over and the road clear. It may 
appear almost an excess of caution to do this, but 
it is better that such should be the case than that 
undue risk should be iucurred, as would be the case 
were the station signals only relied upon. The 
very essence of the block system exists in keeping 
trains apart the space comprised within the section, 
whatever it may be. If shunting is permitted with- 
out the aid of the block and under an obstruction, 
or shunting signal, the same danger exists as if 
-another train were in the section. Carelessness 
will some day creep in and an accident re.ult. 
Such obstruction or danger signal should be con- 
sidered in the fullest sense as a block signal, and 
nothing allowed to pass it. | 

Ballast trains should not be allowed to stop to 
load or unload materials between signal stations 
without having first advised the signalman and 
obtained his sanction to do so. 

When a speaking telegraph communication exists 
between two signal stations, between which the 
regular block signals have failed, and recourse 
is had to it for working the traffic, it should 
only be used in accordance with printed or written 
instructions drawn up for that purpose, and by 
bona fide messages—not by mere signals. 

On single lines, the block system should be aux- 
iliary to the working time tables; the crossing 
places of trains should never be altered except by 
the direction of the officer whose special duty it is 
to attend to that important function. 

The block system should in no way cause those 
other and necessary precautions adopted for the 
protection and regulation of the traffic to be dis- 
pensed with or even relaxed. Distant signals, 
hand signals, fog signals, and other protections 
must be as strenuously observed and enforced as 
though no block existed. | 


(To be Continued.) 


ON DAMPING OF 
OSCILLATING MAGNETIC NEEDLES 
WITH NON-MAGNETIC DISCS. 


In the year 1824 Arago communicated the fact, 
obtained through experiment, that a plate of 
copper, or any other solid or liquid substance, 
held at a short distance under a magnetic needle, 
acts upon it in the way of diminishing its oscilla- 
tions. Nobili and Bacelli repeated this experi- 
ment with non-metallic plates, and found no dif- 
ference in the oscillations of magnetic needles 
when suspended over such plates and away from 
them. Arago replied, that probably the distance 
of needle from plate had been too great; and he 
showed that, in fact, with increasing distances, 
this damping influence is diminished. Later ob- 
servers, and among them Mateucci, have fully con- 
firmed the deduction of Arago, without, however, 
clearing up the nature of the action in question. 
The point is, theoretically, one of considerable in- 
terest. For if non-conducting substances, such as 
glass, and resin, exert a distinctly damping influence 
on magnets, it must be supposed that the action 
of a conducting plate (in this relation) is com- 
pounded of two parts—one of these being con- 
nected with the currents that are induced through 
the relative motion of the magnet and the plate, 


while the other is due to the same cause as the 
influence of non-conductors, whatever that may be. - 
An Italian observer, M. Adolfo Bartoli, has re- _ 
cently made a number of experiments with a view 
to explaining the phenomenon (they are described 
in Il Nuovo Cimento). His method is very simple. 
He counted the oscillations made by a magnetic 
needle, under very various external conditions, 
until the deflection of the magnet was reduced 
from a given amount, e.g., 90°, to a smaller amount, 
e.g., 20°. The conditions of experiment will further 
sufficiently appear from the following statement 


which he gives of his results :— 


1.—All solid or liquid substances, whatever 
their nature, exert in air a damping influence on 
the oscillations of a magnetic bar, suspended at a 
short distance over their surface ; and this action 
decreases with increased removal of the bar from 
the limiting surface of the body, till it becomes 
imperceptible at a distance, which in the case of 
the bars examined by me did not exceed 18 milli- 
metres. This result perfectly confirms those ob- 
tained by Arago and Mateucci. 

2.—This action decreases, the conditions being 
otherwise equal, with decrease of the under sur- 
face of the bar. Thus it is very strong in the case 
of bars that are 4 or 5 centimetres in breadth, pretty 
distinct with bars 3 or 4 millimetres broad, and 
nil with a cylinder 1mm. diameter, or a plate - 
situated in a vertical plane. The phenomenon 
observed by Arago could not, therefore, be obtained 
ifa magnetized sewing needle were used. This 
explains the negative result of MM. Bacelli and 
Nobili. 

3.—The intensity of the phenomenon in question 
is independent of the thickness of the substance 
examined. With water the same result was ob- 
tained, where the layer was 2 or 3mm. deep, as 
where it was 7 or 8cm. deep. 

4.—This damping action is no longer manifested, 
when, between the magnetised bar and the sub- 
stance to be examined, one introduces a solid plate, 
however thin (e.g. a plate of mica). 

5.—The damping action is manifested, when, 
instead of a magnetised steel bar, there is used a 
bar of any other substance (¢.g., copper, crystal, | 
&c). | 

6.—With equality of conditions (with equal dura- 
tion and amplitude of oscillations, and equal mo- 
ment of inertia), the damping influence exerted 
from the surface of any substance (non-metallic) 
on two quite similar bars, the one, however, made 
of magnetised steel, the other of any substance, is 
pretty much the same. 

7.—The intensity of the damping action exerted 
by a given substance on an oscillating bar de- 
creases with the decrease of the air-pressure, so 
that it appears clear that the phenomenon depends 
on the air between the bar and the body examined. 
But it decreases slowly, so that still, with the low- 
pressure of 40 or 50 mm. mercury, the action is 
very perceptible. It is only with rarefactions 
brought to a much higher degree that the action 
of the presence of air becomes very distinct. These 
results explain those obtained by Messrs. Harris. 

8.—From all these facts I have concluded, that 
the damping action exercised by a body on the 
oscillations of the rod depend on the air lying 
between the two surfaces.” 


It might still be, that a portion of the damping 
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influence, which non-conducting substances also | 


exert on the oscillations of needles, depended on a 
direct action. The most varied experiments have 
been made by many physicists in examination of 
this point, and M. Bartoli also experimented with 
reference to it. His method was this: he passed 
a stream of liquid through glass tubes lying at a 
short distance, at right angles, under the end of a 
magnetic needle suspended by silk fibres, and ob- 
served whether the needle was displaced when the 
liquid began to flow through the tubes. The liquids 
used were: distilled water, saturated solution of 
ordinary salt, and a solution of chloride of iron, of 
the density 1°23. The pressure varied in the ex- 
periments between 4 and three atmospheres; and 
the velocity of the liquids varied from 3 to about 
15m. in the second. In accordance with -the results 
of previous observers, M. Bartoli perceived no 
change in any case. 

These experiments, then, confirm the conclusion 
above stated: that the damping is an action of the 
air, and prove that non-conductors exert on a mag- 
netic needle no magnetic action which is capable 
of producing a decrease in the amplitude of vibra- 
tions of the needle. 


VOLTAIC ELECTRICITY. 
By PROFESSOR TYNDALL, D.C.L, LL.D., F.R.S.* 


LECTURE III. 


In Œrsted’s celebrated experiment, in July, 1820 
a magnetic needle, free to move, if placed beneath 
a wire stretched in the magnetic meridian sets 
itself parallel with it; but if a voltaic current be 
made to traverse the wire the needle is deflected 
and takes up a permanent position oblique to the 
magnetic meridian, aswill be seen presently. This 
position results from the double action of the cur- 
rent and the magnetic force of the earth. The 
former strives to force the needle to set across the 
wire, the latter pulls the needle in the direction of 
the wire, hence the position of the needle is the 
resultant of the two forces acting upon it, and 
coincides with neither. : 

Placing the needle above the wire the deflection 
is in the opposite direction. When the direction 
of the current is reversed, the direction of the 
deflection of the magnetic needle is likewise re- 
versed. | 

Œrsted soon found that the stronger was his 
current through the wire, the more the needle 
approached perpendicularity to it. Observing that 
the deflection produced by the outward current 
from the battery flowing over the needle is the 
same as that of the return current under the 
needle, he made the wire proceed to and from 
the battery above and beneath the wire, and thus 
obtained twice the effect. The energy and magni- 
tude of the deflection were then proved to be 
augmented when several insulated convolutions of 
the wire, through which the current flows, were 
caused to surround the magnetic needle, and this 
principle being carried out, we have the multiplying 
galvanometer. The deflections obtained by even 
very feeble voltaic currents are thus caused to 
become large and energetic. 


to June, 18-6, 
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Another means adopted during the early stages 
of voltaic research to augment the action of the 
current, was to weaken the force opposed to it. 
Ampére suspended a single needle so that the 
earth’s magnetism acted perpendicularly to it, and 
had therefore no directive force. Such a needle 
was found to set accurately perpendicular to the 
current. Ampère, in 1821, also invented the double 
needle. The “Sixth Fact” of his memoir, pub- 
lished in the Annales de Chemie, vol. xviii. p. 320, 
contains aclear account of the deportment of his 
astatic needles, and the next paragraph explains 
the construction of the double needle. He says :— 
‘ When a magnetic needle is withdrawn from the 
directive action of the earth, it sets itself, by the 
action of a voltaic conductor, in a direction which 
makes a right angle with the direction of the con- 
ductor, and has its south pole to the left of the 
current against which it is placed: so that if M. 
(Ersted, in the experiments which he published in 
1820, only obtained deviations of the needle which | 
were less than a right angle, on placing it above 
or below a conducting wire parallel to its direction, 
it was solely because the needle which he sub- 
jected to the action of the current was not with- 
drawn from that of the earth, and took conse- 
quently an intermediate position between the 
directions which the two forces tended to give it. 


There are several means of withdrawing a mag- 


netic needle from the earth’s action. A very 
simple means consists in attaching to a stout brass 
wire, which has its upper part curved and fitted 
with a steel point of suspension, two magnetic 
needles of equal strength, in such a manner that 
their poles are in opposite directions, so that the 
directive force of the earth upon one is destroyed 
by the action in the opposite direction which it 
exercises on the‘other. The needles are so ar- 
ranged that the lower one, just below the conduct- 
ing wires, and the upper one close above them. 
On sending a current through the convolutions the 
needles turn, until the needles take adirection at 
right angles with the conducting wire.” | 

The mode of increasing the effect of feeble cur- 
rents by multiplying the convolutions of the wires, 
and consequently the number of impulses which 
each gives to the needle, has been carried to 
great length by various skilful instrument makers. 
The galvanometer used by Du Bois Reymond in 
his researches on animal -electricity contains 
20,000 coils. 

Having this means of showing very weak voltaic 
currents, their identity with currents of static 
electricity can be shown. (The instrument used 
contained no metal fittings, and the exceedingly 
numerous coils of wire were most carefully in- 
sulated from each other. It was constructed 
specially for Dr. Tyndall, when he held the 
Physical Chair at the Royal School of Mines. 
Three large Leyden jars were connected in bat- 
tery from and charged by an electrical machine, 
and were then discharged through the coils of the 
galvanometer, a piece of wet string being inter- 
posed in the circuit to break the sudden rush of 
the electricity which would otherwise have forced 
its way through the insulating envelopes and have 
fused the wires. The deflection produced amounted 
to about 30 degrees.) : 


The discovery of the pile brought down upon it, 
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thought. Œrsted's discovery did the same. 


Arago gives the following account of its arrival 
in Paris :— 

“The discovery of Œrsted arrived in Paris 
through Switzerland. In our weekly meeting of. 
Monday, 11th September, 1820, a member of the 
Academy coming from Genoa repeated before you 
the experiments of the learned Dane. Seven days 
later, the 18th of September, Ampère brought 
before you a fact far more general than that of the 
Copenhagen physicist. In this short interval he 
had divined that two connecting wires traversed 


by electric currents act upon each other; he had 


devised exceedingly ingenious arrangements for 
rendering these wires moveable, without per- 
mitting them to. sever their connexion with the 
He had realised 
these conceptions by the construction of practical 
instruments; he had, in a word, subjected his 
leading idea to a decisive experimental test. I 
know not if the vast field of physics ever presented 
a discovery so beautiful, conceived and executed 
with such rapidity. Here is the enunciation of 
this brilliant discovery—Two parallel connecting 
wires when their electricities flow in the same 
direction attract each other; but when the 
electricities flow in opposite directions they repel 
each other.” 

Ampère was the first to prove that the battery 
itself acted upon a magnetic needle like the wire 
connectingits two ends. By exceedingly ingenious 
devices he rendered wires movable, and brought 
other wires, carrying currents, to bear upon them. 


He thus developed the laws of their inter-action. 
_ He found that all known phenomena of magnetism 


could be reproduced by voltaic currents, and was 
led by his experiments to the celebrated theory ac- 
cording to which a magnet owesits virtue to the 
ceaseless circulation of currents around its atoms 
or molecules. | 

One of the principal laws deducted by Ampère 
from his experimental researches was: That dif- 
ferent currents, or different parts of the same cur- 
rents, which flow in the same direction, attract 
each other, while currents flowing in opposite 
directions repel each other. | 


For lecture purposes the repulsion and attraction 
can be well shown by suspending flat coils of in- 
sulated wire face to face, or causing a current to 
pass through the two coils. If its direction through 
the convolutions is the same in each coil, they will 
be forcibly drawn together, if one be then turned 
round so as to reverse the direction, they will be 
as forcibly repelled from each other. 


On the 25th of September, 1820, another advance 
was made. M. Arago announced to the Academy 
the discovery of the fact that a copper wire, which 
of itself shows no sensible magnetic virtue, be- 
comes immediately magnetic and attracts iron 
filings when made the vehicle of a voltaic current. 
Dr. Tyndall took a good length of copper wire 
and passed it through filings, with, of course, no 
attachment of the small particles of iron; but on 
sending the current of a few cells through the 
wire, and again dipping it in the filings, it became 
fringed with long and closely packed filaments of 
magnetised iron. What one wire can do a coil of 
wire should do more effectively, and this proved 
to be the case, a helix of copper wire being capable 
of lifting tacks or even nails. 


Soles, 


On the evening of June the 2nd, Mr. George 
Robert Stephenson, President of the Institution of 
Civil Engineers, gave a conversazione at the South 
Kensington Museum. Mr. and Mrs. Stephenson 
were assisted in the task of reception by the 
Honorary Secretary Mr. Manby, the Secretary 
Mr. James Forrest, and several members of Council. 
The band of the Royal Marines and the string 
band of the Royal Engineers’ performed during the 
evening. The rooms were decorated with flowers, 
and couches, seats and carpets, were tastefully 
arranged. Refreshments were served in the South 
Court and in the West Picture Court. The cards 
invited each recipient to bring a lady, and the 
invitations were responded to by a large attend- 
ance of noblemen, naval and military officers, 
barristers, authors, architects, artists, and civil 


and mechanical engineers, with a fair proportion 


of ladies, the total number of guests present having 
been about 2,500. The whole of the arrangements 
seemed excellent, and the evening passed off very 
pleasantly. | 


The number of messages passing over the lines 
of° the Cuba Submarine Telegraph Company, 
Limited, during the month of May, was 2,947, 
estimated to produce £2,700, against 2,479 mes- 
sages, producing £2,395, in the corresponding 
month last year. The traffic receipts for the month 
of March, estimate? at £3,c00, realized £2,962. 


The traffic receipts of the Direct Spanish Tele- 
graph Company for the month of May 1875 amounted 
to £679 18s. 3d., against £1,442 gs. 2d. in the 
corresponding period of last year. | 


The traffic receipts of the Western and Brazilian 
Telegraph Company, Limited, for the month of 
May were £10,746, against £11,640 for the cor- 
responding month of last year. The cable from 
Rio Grande do Sul to Montevideo was not repaired 
till 9th May. 


The traffic receipts of the Great Northern Tele- 
graph Company for the month of May, amounted 
to 416,300f., against 364,987f. last year; and the 
total traffic receipts from 1st January to 31st May 
were 1,771,859f., against 1,543,191f. last year. 


The estimated traffic receipts of the West India 
and Panama Telegraph Company for the month of 
April last were £5,155, against £4,485 actual re- 
ceipts for the corresponding period of 1875. 


The traffic receipts of the Eastern Telegraph 
Company for the month of May amounted to 
£32,288, against £30,602 in the corresponding 
period of 1875; those of the Eastern Extension, &c., 
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Telegraph Company to £7,182, REFE £17,773 3 ; 
those of the Brazilian Submarine Telegraph Com- 
pany to {11 ,820, against £12,080; and those of 
the Western and Brazilian Telegraph Company to 
£ 10,746, against £11,640. 


The receipts of the Submarine Telegraph Com- 
pany for the month of May amounted to £10,100, 
against £8,962 for the Corresponding period of the 
preceding year. 


At the meeting on the agth May, of Reuter’s 
Telegram Company (Limited), the directors’ re- 
port was adopted, and a dividend of 12s. per share 


was declared, making, with the interim distribution 


in October last, 10 per cent for the year. The net 
profits for the year, after the usual deductions 
were stated at £8,704. 


The report of the German Union Telegtenh nid 
Trust Company (Limited) states that the total 
receipts during the year, including the balance 
brought forward, amounted to £12,960, and the 
working expenses to £586, leaving a sum of £12,374 
available fora dividend of 13s. per share for the year, 
or at the rate of £6 tos. per cent. per annum, of 
_ which 5s. gd. per share was paid in January last, 
and leaving a balance of £12 to be carried forward. 


The directors of the Brazilian Submarine Tele- 
graph Company (Limited) on the goth declared an 
interim dividend of 2s. 6d. per share, or 5 per cent. 
per annum, free of income tax, for the quarter 
ending 31st March, 1876, and payable on Saturday, 
the 24th inst. The transfer books of the company 


will be closed from the 17th to the 23rd June, both 


days inclusive. 


As the Eastern Extension Company’s Madras- 


Penang cable may possibly be interrupted during 
the continuance of the monsoon, and the Java- 
Australia cable is not likely to be restored for some 
time, the Eastern Telegraph Company have issued 
a circular giving particulars of a mixed telegraph 
and postal service to places in the far East, and 
_the dates of the sailings of steamers from India 
during the next three months, together with the 
reduced rates which will come into force on 1st 
July next. | 


The s. s. Edinburgh, idée to the Extension 
Company, has been ordered by letter to proceed to 
repair the Java-Australian section. The s. s. Agnes 
has been at work at the Madras-Penang section, 
and had buoyed one end, but has had to suspend 
work through stress of weather. 


The prospectus has been issued of the West 
Coast of America Telegraph Company, Limited, 
which is formed for the purpose of purchasing and 


working the submarine telegraph cables and land 


lines recently laid down by the India-rubber, 
Gutta-percha, and Telegraph Works Company, 
Limited, and stated to be now in full work along 
the West Coast of South America between Chor- 


illos, Callao, and Lima, in Peru, and Caldera, in 


Chili, with intermediate stations at Mollendo, 
Arica, and Iquique, and also for the purpose of 
taking over, when finished, the two sections still 
to be laid by that company between Caldera and 
Valparaiso. The capital required is £450,000, in 
£10 shares, divided into 15,000 preference and 
30,000 ordinary shares, of which the preference 
are now offered for subscription. The traffic 
receipts on the cables between Callao and Caldera, 
for the four weeks ending March 11th, were at 
40d. per dollar, £2,319. The s.s. Dacia, Captain 
Hilliard, was to leave the Thames on the 13th or 
14th inst., with about 500 miles of cable to be laid 


| between Caldera and Valparaiso. 


Alluding to the French Atlantic Cable, ‘the 
Journal of the Telegraph of the 15th of May states 
‘ No information has as yet been received of the 
restoration of the French cable, although on 
Monday, 8th instant, a despatch was received 


| from on board the repair ship, that the break had 


been found, and one end brought to the surface.” 


The official edition of the documents of the St. 


Petersburg conference has been published by the 
Bureau International. It forms a quarto volume of 
700 pages, price 16 francs. It is too heavy for 
post. 


The Bureau International has also published in 
one volume the whole series of articles which 
have appeared in the Fournal Telegraphique, on 
legislation since April 25, 1872, up to the first 
months of this year. These comprise a survey of 
the legislation of the following countries: Germany, 
Belgium, Denmark, France, Great Britain, Greece, 


Italy, Norway, Netherlands, Portugal, Roumania, 


Russia, Servia, Sweden, and Switzerland, the 


-Argentine Republic, British India, and Dutch East 


Indies. This compilation, which forms an octavo 


volume of 530 pages, price 4 francs (or by post 


within the the postal union range, 4.75 francs), can 
be procured at the Bureau International. 


On the 24th instant, the time gun at Swansea 
was fired four minutes before its proper time, by a 
flash of lightning or by the current induced by the 
flash. 


Professor John Trowbridge, of Harvard ‘College 
has made—(1) a new induction instrument, in which 


the fine wire of the coil, instead of being distributed | 


upon asingle straight electro-magnet, is distributed 
equally upon two straight electro-magnets; (2) The 


cores of the magnets are made of bundles of fine | 


| 
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wires; (3) The armatures are composed of thin 
plates of soft iron. | 

In his experimental instrument, the armature 
consisted of twenty plates of iron, each sy inch 
thick, forming an armature 1} inches in thickness. 


Professor Trowbridge states that the use of this 


armature, in connection with the wire cores, in- 
creases the strength of the electric spark four 
hundred per cent. and also increases the length of 
the spark 100 per cent.— Scientific American. 


A new illustrated scientific monthly paper 
entitled L'Electricité, appeared in Paris at the 
commencement of this year, price 6 francs. 

The Yournal Telegraphique says this paper has 


appeared in view of the electrical international 
exhibition, which is to take place at Paris next 


year. 


An American Electrical Society has been estab- 
lished, and the first volume of their proceedings 
has been published at Chicago. | 


An interesting pamphlet has reached us on the 
“Theory of Simultaneous Ignitions, read before 
the ‘Essayons Club’ of the Corps of Engineers, 
by Brt. Brig. Gen. Henry L. Abbot, Major of 
Engineers,” but there is no indication of what 
town or even country it is published in. We 
presume it is from the United States Engineers, 
and is published at Washington or New York. 


The Supplementary Number of the Philoso}hical 
Magazine for June, contains an article by W. L. 
Sewendler, on the duplex telegraph. 


The duties of the telegraph engineer frequently 
lead him to the execution of works in foreign 
countries, and occasionally his services are re- 
-cognised by foreign potentates by the gift of a title 
or order. Those interested in the subject should 
read an article on ‘ Engineers and Foreign 
Orders” in Engineering for June the gth. 


Mr. Bailey, of Salford, proposes steam-whistles 
for signalling in fogs at sea by means of the morse 
alphabet. | | 

Whistles have been expressly made at the 
Albion Works, Manchester, suitable for the pur- 
pose. Use is made of two valves, which balance 
each other. In this way a 12-in. whistle is opened 
with 100 lbs. of steam as easily as one of 2-in. with 
30 lbs of steam. In very dense fogs a 12-in whistle 
is heard 6 miles off, and a 6-in whistle 3 miles 
off. With the morse alphabet 20 words a minute 
can be telegraphed. 


Mr. M. V. Serrin states that in certain electric 
experiments, particularly regulators for electric 
light machines giving a light equal to 3,000 carcel 
burners, the wires of electrc-magnets employed are 


so intensely heated that the insulating material 
is burnt and destroyed. To obviate tnis, the helices 
of the electro magnets are entirely uncovered with 
any insulating material, but the convolutions are 
so far apart that they are insulated by the air. 

With this arrangement the helices can be 
brought to an intense heat without the convolutions 
losing their insulations, since they do not touch. 
Indeed, they have been made red-hot without a 
sensible change in the instrument. 


Proceedings of Societies, 


THE INSTITUTION OF CIVIL 
ENGINEERS. 


AT the concluding Meeting for the Session 1875-6, 
held on Tuesday, the 30th of May, Mr. Abernethy, 
Vice-President, in the chair, it was announced that 
the Council, acting under the provisions of the 
bye-laws, had recently transferred 4 Associates to 
the class of Members, and had admitted 10 Stu- 
dents. | | 

The monthly ballot resulted in the election of 
thirty-two candidates, of whom five were Members, 
and 26 Associates. The additions to the roll during 
the session have included : 34 Members, 187 Asso- 
ciates (of whom 25 were previously Students), and 
119 Students. The Register now contains the 
names of 14 Honorary Members, 870 Members, 
1,597 Associates, and 400 Students, making a total 
of 2,881 as against 2,659 at the same time last year. 


PHYSICAL SOCIETY.—27TH May, 1876. 
PROFESSOR GLADSTONE, Vice-President, in the 
chair. The following candidates were elected 
members of the Society :—Herbert Taylor, Rogers 
Field, and Channell Law. Mr. W. Ackroyd read 
a paper on ‘ Selective Absorption.” 

The Secretary then read a communication from 
the Rev. R. Abbay, on certain remarkable atmo- 
spheric phenomena in Ceylon. The most striking 
of these is witnessed from the summit of Adam’s 
Peak, which is a mountain rising extremely 
abruptly from the low country to an elevation of 
7,200 feet above the sea. The phenomenon referred 
to is seen at sunrise, and consists apparently of an 
elongated shadow of the mountain projecting west- 
ward to a distance of about 70 miles. As the sun 
rises higher, it rapidly approaches the mountain, 
and appears at the same time to rise before the ob- 
server in the form of a gigantic pyramid of shadow. 
Distant objects may be seen through it, so that it is 
not really a shadow on the land, but a veil of dark- 
ness between the peak and the low country. It con- 
tinues to rapidly approach and rise until it seems 
to fall back upon the observer, like a ladder which 
has been reared beyond the vertical, and the next 
instant itis gone. M. Abbay suggested an inge- 
nious explanation of the phenomena. 

Professor Doctor Farel cf Morges, Switzerland, 
tnen gave, in French, an account of some inter 


ances, and one by Lieut.-Col. Stotherd, on Earth 
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esting experiments which he has recently made 
on the periodic waves which take place on the 
Swiss Lakes, and are there called ‘ Sieches.” 
It was long since observed that the waters of most 
of these lakes are subject to-a more or less regu- 
lar rise and fall, which at times has been found to 
be as much as one or two metres. M. Farel has 
studied this phenomenon in nine different lakes, 
and finds that it varies with the length and depth 
of the lake, and that the waves are in every way 
analogous to those already studied by Professor 
Guthrie in artificial troughs, and follow the laws 
which he has deduced from his experiments. | 

M. Farel and M. Bosanquet afterwards offered 
some remarks on the subject. 


Hebiews. 


Exercises in Electrical and Magnetic Measurement, 
with Answers. By R. E. Day, M.A. Longmans, 
1876. 

Tuis is a most curious little work. We don’t know 

whether to praise or find fault. The amount of 


. work in compiling 652 questions in electrical mea- 


surement and working out the answers, must have 
been considerable, and we venture to say, that 
electrical science has advanced so much of late in 
the study and laboratory, that not one per cent. of 
our telegraph engineers and superintendents would 
be able to work out 10 percent. of the questions 
given in this book. Itis true many of them have 


' no bearing directly on telegraphy, and when they 


have, they are in some cases the weakest; but in 
spite of this, certainly if Mr. Day has worked out 
all these questions, and we have no reason to doubt 
on this subject, he must have a very excellent and 
sound electrical education, and a _ considerable 
amount of patience. But the question is, whether 
if he had given the working out in full, it would 
not have made a far more valuable work, and one 
which we scarcely possess in any form. Indeed, 
a general work which would enable the student to 
learn how to perform the work set in Mr. Day’s 
work is not to be found, we believe, in any single 
book at present. 

We have questions in measurement of magnetic 
force, electrostatic measurement, experiments with 
the torsion balance, loss of charge, induction and 
condensers, striking distance and residual charge, 


heating effects of the electric discharge, experi- 


ments with bar magnets, resistance of conductors, 
liquid resistance, strength of currents, shunts and 
derived circuits, battery resistances, electro-motive 
force, advantageous combination of cells, volta- 
metres and electrolysis, chemical theory of electro- 
motive force, thermo-electricity, electro-magnetic 
measurement, magneto-electric induction, heating 
effects of the current, and lastly, telegraphic 
testing. 

We have said that the parts on telegraphic test- 
ing are the weakest. The following will show 
what we mean— A line of cable was 200 miles 
long, and in its perfect condition had a resistance 
of 2,700 ohms. On testing it one morning the 
operator found it had only a resistance of 540 
ohms. How far from the testing station was the 
fracture ?” The answer given is ‘‘ 40 miles,” whereas 
it ought to be, we cannot tell without further in- 


| 


formation, so as to determine the resistance of the 
broken end. However, it is scarcely fair to find 
fault with one out of so many questions. Here is 
one that would puzzle a good many—* Two in- 
sulated metallic spheres, whose radii are ‘5 and ‘7 
centimetres respectively, are placed at a distance 
of two metres apart. The first is charged to a 
potential of 6 and the second, with electricity of 
the same kind, to a potential 8. Find the force 
with which they will repel each other.” 

Students of electricity will find the work very 
useful to exercise them in their studies, but we 
repeat that itis a pity Mr. Day does not write a 
work enabling a student to learn how to work out 
the questions which he has so carefully compiled 
and answered. We should welcome such a work 
with all our heart. We should at any rate recom- 
mend our readers to buy Mr. Day’s book if it is 
only to show them what a vast field of study is 
open in exact electrical measurement, and to 
enable them to judge for themselves how much 
they really understand the subject. It is to us a 
book of self-examination, and we look up from it 
meekly and humbly. 


A Successful Method of Applying Electricity to Colliery 
Signals, By G. E. Situ, Telegraph 
Engineer. G. E. Smith, Nottingham. 


THE title of this little pamphlet explains itself. It 
sets forth the advantages of the electric telegraph 
in mines, and describes a bell, common key, and a 
plug for breaking contact when the wires touch, 
an arrangement which would be scarcely 
necessary if the battery was placed close to the 
key. It mentions a new battery, “ which combines 
much of the durability of the Le Clanché with the 
constancy of the Daniells.” In the sketch the 
battery looks suspiciously like a Le Clanché, but 
of course the solutions may be different. | 


Journal of the Society of Telegraph Engineers. 
No. xi., Vol. iv. Edited by Major FRANK 
Botton, Hon. S:c., and J. SIVEWRIGHT, 
Acting Secretary. E. and F. N. Spon, 48, 
Charinz Cross. 


Ir is some months since number 10 appeared, but 
the present number shows that the Society con- 
tinues to add to our telegraphic literature with 
unabated vigour. The present volume contains a 
short communication by Mr. T. A. Edison, of 
New York, on the imperfect contacts which occur 
in signalling with rigid contact points, showing 
very graphically the effect on dots and dashes 
produced by a Bains printer. 

There is also a very excellent paper by the act- 
ing Secretary, on Batteries and their Employment 
in Telegraphy, and a paper on New Forms of 
Batteries by Alfred Bennett. The discussion on 
these papers lasted three evenings, and brought 
forward also written communications on the 
subject, from Messrs. Le Clanché (Paris); Rolls, 
Spagnoletti, Despointes, D’Amico (Florence); 
Kolberstam (Vienna); Pierret (Paris) ; and G. E. 
Preece. This is followed by a communication 
by M. Clamond, on his Thermo-Electro Pile. 
Then follows a paper read by Mr. F. Hawkins, on 
an Improved Method of Measuring Battery Resist- 
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connections of Lightning Conductors, which 
brought forth an animated discussion. There 
are several other original communications, as 
wellas abstracts and extracts from other journals, 
and reports on subjects connected with tele- 
graphy. Altogether this forms a very interesting 
volume, and does credit to the Society and the 
editors, 


Correspondence. 


To the Editor of the TELEGRAPHIC JOURNAL. 
4, York Crescent, 
Woolwich, 
| May, 23rd, 1876. 
S1r,—I have read with much interest the paper 
in the Journal for 15th instant, on ‘ Electrical 
measurement of very small intervals of time,” and 


I take the liberty to point out a mistake—I have 


noted other similar ones before—for I am sure all 
interested in the Journal must wish it to be free 
from any errors, which only needlessly puzzle the 
reader. 

I have used the formula mentioned, in measuring 
the dielectric resistance of cables, by a Thompson’s 
Quadrant Electrometer, but have always seen it 


t (secs.) 


written: R= °4343 Flog C , and in * Clark and 
Sabine’s Electrical Tables and Formule,” it is given 


R = 26°06 
thing. | 

Now, in the above paper, the factor ‘4343 is 
omitted altogether, although it enters into all 
the calculations, and the formula should read: 


| 
nF "8 In the first calculation also, 1000 


which amounts to the same 


"4343 | 
ohms is not 1000. megohms, but ‘oor. I do not 
know whether these are clerical or printer’s errors, 
but the omission in the equation is one likely to 
bother the reader, especially one unacquainted 
with the formula itself. | 
I am, Sir, 
Yours sincerely, 
Wm. CRAWFORD. 


ANSWERS TO CORRESPONDENTS. 
Won. CRAWFORD, 4, York Crescent, Woolwich.— 
On referring again to the formule in the paper 
‘ On the Electrical Measurement of very small 
intervals of time” (p. 141 of our present 
volume), our correspondent will observe a 
small ‘‘e” in attendance on the word “ log.” 
whereas, in Clark and Sabine’s “ Electrical 
Tables and Formule,” he will find that this 
little Greek letter does not occur in the cor- 
responding formulæ. Our correspondent is, of 
course, aware that there are two systems of 
logarithms ; the natural or hyperbolic loga- 
rithms to the base ‘“e,” and the common or 
Brigg’s logarithm to the base 10. This little 
‘*e,” when written under “log,” means that 


the logarithm indicated is that known as the 


natural logarithm, in contradistinetion to the 
common logarithm. It is that logarithmic 


value which follows directly from the mathe. 
matical development of the problem. Why it 
does so would require too much space to ex. . 
plain here. In ordinary use, however, the 
common logarithms are found more handy, and 
everybody, therefore, uses them, and is sup. 
plied with tables, whilst very few have tables 
of natural logarithms. Hence it comes that 
compilers of practical treatises make things 
easy, in stating formule which involve loga- 
rithmic ratios, by introducing the common 
logarithms and numerical constants. The 
natural logarithm of a number is obtainable 
by multiplying the common logarithm with 
2303, or dividing it by 0°4343- ‘Therefore, the 
time equation in question which, correctly 


log. - 
| ec 


may, for the convenience of practical people, 
be written 


*t = f r 2°303 log. - 
C 


or 
C 
log. — 
t= 
| ‘4343 | 
All three expressions being identical in value, 
and only diftering in outward appearance. À 
table of natural logarithms is given at page 
226 of Clark and Sabine’s Tables and 
Formule. 
We recommend our correspondent to study 
the series of papers—"* Mathematics for Non- 
Mathematicians,” published in our first volume. 


ERRATA.—No. 79, p, 142, col. 2, line 3, for ‘ooo1t 


read 0°001 ; p. 143, col. 1, line 9 from bottom, 
for value read values. 


Mesrrs. J. C. Laws and CHARLES Hockxin, the 
well-known English electricians,who have been 
engaged in the laying of the New Zealand cable, paid | 
a flying visit to New York on Friday last, while on 
their way home by wayofthe United States. They 
came overland from San Francisco, visiting the 
Centennial on the way, and while in this city were 
shown through the Western Union building, where . 
they found much to interest them. They apppeared 
to be especially pleased with the Phelps motor 
printers and stock instruments, and the operation 
of the quadruplex. Some samples of compound 
wire, manufactured by the new process of electro- 
plating, were shown them, which also elicited con- 
siderable admiration. They sailed for Liverpool 
by the steamer of Saturday.—Telegrapher. 


Str Ws. TuHompson, the eminent scientist, 
arrived in this city (New York) on Tuesday last, 
by the steamer Russia, from Liverpool. He pro- 
ceeded to Philadelphia on Thursday, and will 
remain there for some weeks. He is one of the 
judges appointed by the Centennial Commission, 
and will devote some time to the discharge of his 
official duties. He is in excellent health, and re- 


ports having a very pleasant passage.—Telegrapher. 


L 
4 
à 
| 
d 
| 
| 
| 
4 
4 
| 
| 
| 
i 
| 


; 1876) The Telegraphic Fournal. ili 
| STOCKS AND SHARES AS INVESTMENTS. 
Mr. WILLIAM ABBOTT, | 


Stoorn Broker, 
No. 10, Tokenhouse Yard, London, E.€., 


Is able to give special advice as to the position and prospects of the following securities :— 


Telegraphs. Great Eastern Railway. 
Telegraph Construction Companies. London, Chatham & Dover Railway 
Tramways. Metropolitan District Railway. | 


London General Omnibus. 


Mr. ABBOTT invites correspondence from holders or intending investors in the above. 


Tramway Shares. 


Special attention drawn to the Shares of the Liverpool United Tramway and Omnibus Company (Limited). 
See Investment Circular, by WILLIAM ABBOTT, 10, Tokenhouse Yard, Sworn Broker. 


Telegraph Construction and Maintenance Company (Limited). 


Facts and Figures, on application to WILLIAM ABBOTT, Sworn Broker, 10, Tokenhouse Yard 
London, E.C. | 


| 


London, Chatham and Dover Railway Company: 


Its position analysed and its prospects reviewed, by WILLIAM ABBOTT, Sworn Broker, 10, 
Tokenhouse Yard, London, E.C. — 


PHOTO-TINT and HELIOTYPE PRINTERS, PHOTO-LITHOGRAPHERS, &c. 
61, Fleet Street, E.C. Works—6, 7, and 8, Lincoln Terrace, Kilburn, N. W. 


THE NEW PROCESS introduced by Messrs. B. J. Epwarps AND Co., under the name of “ PHOTO-TINT> is 
the latest and best method of mechanical printing in permanent ink by means of photography, and is specially adapted for 
Portraits and Views, which may either be glazed and trimmed for mounting as silver prints, or with clean margins for Book. 
Illustrations. It is also valuable for illustrating SCIENTIFIC APPARATUS. These prints combine the fidelity of 

_ photography with the permanence of engravings. | | il 
Messrs. B. J. Epwarns AND Co. have also effected improvements in the working of the HELIOTYPE 
PROCESS, and are now prepared to undertake work of every description to which Photo-Mechanical Printing is applicable 

Price Lists and Estimates forwarded on application. A Specimen Print, Cabinet Size. post free for Six Stamps, 
All inquiries, orders, and remittances should be addressed to the London Office, 61, Fleet Street. Country Orders must be 
| accompanied by a remittance or London reference. 


M. SADLER, 


Inventor of the | 


UPRIGHT MAGNETIC MACHINE, sea « 


So universally used by the Medical Profession. 


Manufacturer of ! 
AN | Electrical, Galvanic, Magnetic, Chemical, Photo- ff 
graphic, and Pneumatic Apparatus, ol 


J Electric Bells and Indicators of every Description : 
For Hotels, Warehouses, Manufactories, Mines, and Domestic and General USe, 


19, ASTON STREET, BIRMINGHAM. 
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BALANCES AND WEIGHTS OF PRECISION, | 4 


FOR ANALYSIS OR ASSAYING. 


FR 

| Win | alll 

TN 

: 


(Price Lists on application.) 


| The Trade supplied. 
ALABASTER 
57, Ludgate Hill, London, E.C. 


THE 


LONDON & GENERAL WATER PURIFYING COMPANY, 


LIMITED. 
PATENT CISTERN FILTERS CHARGED SOLELY WITH ANIMAL CHARCOAL, 


Requiring when once fixed no attention whatever. 


TTT? And Superiorto allotkers. Vide Professor Frankland’s Reports to the Registrar General. 
See gl) July, 1866; November, 1867 ; and May, 1870; the Lancer, January 12, 1867, and Testimonals 
RUE) from Dr. Hassall, September 23, 1863; Dr. Letheby, February 15, 1865, and December, 1872. 
Hy Price £1 10s, and upwards. PORTABLE FILTERS on this System, £1 5s, to £3. 

BR Patronised and used by Her Majesty the Queen, at Osborne; by H.R.H. the Prince of Wales, 
DDR at pry tg jou “ H.R.H. the Duke of Cambridge, the e/zte of the Medical Profession, 
| and at the London, St. George’s, Fever, and German Hospitals, and various Lunatic Asylums, 


Institutions, Breweries, &c. 


POCKET FILTERS, 4s. 8d. and 6s.cachh HOUSEHOLD and FANCY FILTERS, from 124, 


WATER TESTING APPARATUS FOR DETECTING THE IMPURITIES IN WATER, tos. 6d. and 21s. each. Danchell’s 
“ Testing Apparatus for Discovering the Presence of Impurities in Water,” is a most convenient and portable one.—/izde Dyke on 
the Preliminary Duties of Health Officers. 


This is a very handy case for the Study Table or Carpet Bag. It contains the Chief Chemic~l Tests for Qualitative Water Analysis, 
and will be found of use by medical and other men who may have occasion to ascertain in a ready manner whether any of the more 
actual impyrities are present or not in water.— Vide the Medical Record, January, 20, 1873. 


157, STRAND, W.C. (four Doors from Somerset House), LONDON. 


‘Read —“‘ Water: its Impurities and Purifications,” price, per post, 2d. 
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000, “45,000 SHARES oF a0 BAGH, 


“DIVIDED nto. 


R160, 000, in 18, 900 Shares of 210 : each. 
a Preferential Oursulatire Dividend at the rate £10 per cent. per 


And £800,000, in 80,000 Ordinary Sharesof 


which are to be made as under : > 


are now offered to the public the 15,000 Preference Shares; the: on 


| Prearmen of the Instalments will carry the full Dividend from the date of Prepayment, 


| -Directors: 
NEIL BANNATYNE, Chairman of the Direct:S anish T Compan, Limited Laid, 
ADLER, R: JOHNSTON, Fairfield, Harrow Weald, Middiésex.. . 
HERBERT KN OWLES, Till, Reigate, Surrey. 
MACNICOLL & 60. 43, Gresham House, Old Broad Stréet, E. 
&. 3, Adam's Court, Oid Broad Street, London, 
a + THE NATIONAL BANK OF SCOTLAND, 37, Nicholas tage, London, EC. 
| Solicitors. | 
TYLER 


CANNON STREET, LONDON, EC. 


This has been formed for the purpose of purchasing and the Sub 
| Telegraph Cables and Land Lines recentl y laid down by the India-rubber, Gutta-percha, and T elegraph : 
Works Company, Limited, and now in full work, along the West Coast of South America, between 
Chorrillos, Callao, and Lima, in Peru, and Caldera, i in Chili, with intermédiate stations at Moilendo, 
| Afica, and Iquique, and also for the purpose of taking over, when finished, the two sections still tobe 
laid by that Company between Caldera and Valparaiso, touching at Serena, in completion-of the 
. of telegraphic communication between Lima in Peru and Valparaiso in Chili, 
These sections will complete satisfactory telegraphic communication between the Capitals of Peru 
and Chili, and will bring the most important commercial ports. on the: West Coast of South America 


» into good and direct telegraphic communication with. Europe by the Transandine Land Line and 
 Brazihan Cables. 


and Telegraph Works Limited, have vndertaken 
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year. Itis, however, ex pected that these sections will be completed and working by the ist November = 
next, up to ‘which: day the Contractors engage to maintain the Cables aire 5 4 


“Works at Silvertown, and will sail for the Pacific in a few days. 


such Cable. 


sf stem already working and earning revenue ;. and it: has been agreed with the India-rubber Company 


public traffic in August and September last, andsbame been working satisfactorily ever since without 
| “interruption. The latest reports show them to-be in excellent condition. 


cash of preference Shares, and £300,000 in: -oudinaty} ses}; foriwhich this Company will receive about 
1,710 nautical miles of laid Cable, with all the: connectime land lines, telegraph instruments, and office 
‘fittings fequiteaeto work the line, and 25 nautical’ milés of:spdre cable, This price will compare very 


favourably with. that paid by other. elegraph Companies, when the distance from Engiand 
at at ‘Cables afe laid is taken account. 


à repairing and to df a Reserve-Fund, and for other purposes. 


re to be retained by this Company until the Gable te Valparaiso is completed and laid. These Shares, 


preference as well as ordinagyyare only to participate in. dividend from the 1st day of the montis follow- 
ing the date of such avis, 


The efrom. ine “ali @ady at give from September 26, 1875, to 


Merling in sterling, at the estimated exchange of 4od. per 
“an Der monte of thirty. days of £2,658, or per annum ve 41 806 0. 
a An increase of only for the Cable from Caldera to Valparaiso world be: 0.98 

Add (@) even One third for working capenses for exten- | 
(0). For expemues of Board and management in London. ‘2,000 


This estudés Macrease extension, toÿValparaiso beyond what may attributed to its 

ileage, whereas a mus larger increase may be confidently expected when Lima and. other important 

laces in Peru ate into efferent communication with Valparaiso and the 

omrmercial and politicat capitals of Chili”. 

Moreover: expemencephas proved that ‘tie tom: telegraphic communication increase its 

dvantages; become Better appreciated;: and the through traffic from Europe and Brazil to the West Coast 
f South America will no doubt be largely developed: when, ‘the Valparaiso extension is completed. 
Only the rate shOwn above, viz.: £31,195 0 o 

For, pers cent. £ Képerence Capital will be 


copies of the Memorandum and of Association may. be obtained on 
at the Office of the Company, where also. may be inspected the Report of Messrs. CLARK, 
ORDE AND Co,, the Agreement dated June 8th, 1876, between the India-rubber, Gutta-percha,; and 

elégraph Works Company, Limited, of the one part, atid Thomas John Lloyd of the other part; and 

transiations of the Peruvian and Chiliar Government Concessions, or liberties to land, maintain, and 
| vork the cablés,” 
In the event of no silokeabat of Shares ue ne. the money paid on application will be returned 


fall Failure to pay any on the due date will render to forfeiture, 


a 


éndon : Printed cae & Co, St. Andrew's Commons, E. Ju 


sections, to hand them over to à in the: present 


laid, The new Cables 
are manufactured, and placed on board the steamship ‘ Dacia,” which is now lying off the Contractors! a 


The quality. and condition of the. Cables already laid. are ed by the testimony of. Messrs: ir 
 CLarw, Borpe, & Co,, the well-known engineers and electricians; and the Contractors engage to’: 
produce Satistactory evidence as to the Cable to Valparaiso before receiving: of the PAGS for 
This Company will start upon the unusually favourable basis ot having more than two- thirds of. its 


thatthis Company shail” receive’ the net earnings from ist’ May, 1876. The Cables were opened for | 


The contract price for the whole work, including the sections referred to, is £425,000 (£ 125,000 in i 


Of the -balante of the capital, (25,000 preferencerShares, it-is: proposed to’ apply £12,800 to provide 


Agreement with the Company, which | can be seen at this office, provides that of: 
contract price the sums of £20,000 im Cash 08 pretéfence Shares and {100,900 in ordinary Shares 


à 


